ABSTRACT. Amastigotes count in inoculated foot pad and histopathologicaJ study of infected mice were performed to study three Leishmania major strains: the Senegalese strain MHOM/SN/OOIDKI(SN), the Sudanese strain MHOMlSO/89/UG8(SO), and the Saudi strain MHOMlSAl84/JISH(SA).
Introduction
Leishmanias are parasitic protozoa of the order Kinetoplastida (family Trypanosomatidae). Transmission is predominantly by the bite of infected sandflies, Lutzomya and phelbotomusi 1]. Leishmaniasis occurs three clinical forms; namely, cutaneous or oriental sore, mucocutaneous or espundia, and visceral or Kala-azar depending on the species involvedl-l. Leishmaniasis, formerly limited to certain endemic areas, nowadays due to migration of foreign workers and the increase in international tourism, is frequently reported in several parts of the worldl'l.
Leishmania major has a wide but patchy distribution in parts of India, central Asia, the Middle East, and parts of North Africa. The disease in Afghanistan, Iran, Iraq, Kuwait, and the Arabian Peninsulaltl.
The present work describes the histopathological changes observed in experimentally-infected mice by three Leishmania strains and the results are discussed in relation to the pathogenesis of leishmaniasis.
Materials and Methods
Leishmania strains: The Senegalese strain MHOM/SN/OO/DKI and the Sudanese strain MHOM/SD/89/UG8 were both obtained from the Royal Tropical Institute, Amsterdam, Holland. The Saudi strain MHOM/SA/84/JISH 118 was provided by King Faisal Specialist Research Center, King FaisalSpecialist Hospital, Riyadh, Saudi Arabia. All three strains were maintained by culture in biphasic media (USANRU)[5l and serial subpassages into foot pads of BALB/c mice accordingly.
Experimental animals: Animals used in the present study were 8-week-old male BALB/c mice inbred in the animal house affiliated to King Fahd Medical Research Center, Jeddah, Saudi Arabia and were fed ad libitum.
Infection of experimental animals: A standard inoculum of 10 x 10 6 promastigotes in 0.05 ml was injected subcutaneously into the left foot pad of the mice. This inoculum was obtained from a second subculture on the seventh day (stationary phase), as described previouslyls-"l. The mice used were divided into three groups. Each group contained 30 mice infected with each strain, in addition to a fourth control non-infected group. Mice were killed by cervical dislocation and tissue samples were obtained from skin, liver, spleen, and testes for gross pathology and for histopathological examination using routine haematoxylin and eosin (H&E) staining techniques. Quantitative determination of amastigotes in the skin was done 30 and 45 days after infection using a modification of fluorescein diacetate/ethidium bromide viability test [8] .
Results were statistically analyzed using student t-test and ANOYA according to methods described previously [9, IOl. 
Results and Discussion
Experimental studies on inoculated BALB/c mice (Table  Figures 1 -2): Naked eye examination showed that the lesion in the 3 groups started by a swelling at the site of inoculation which was first detected in the SD group on the 8th day followed by the SA group on the 10th day and in the SN group where the swelling started on the 13th day postinfection, respectively. The local changes occurring in the inoculated foot including swelling, crust , gangrene, and amputation occurred first with the SD strain and were most severe throughout the course. The lesions in the SN strain started later than the SA group, yet its course was more progressive than the SA group which was very slow.
Histopathological examination of the skin of infected mice with the 3 strains showed the presence of inflammatory reactions composed of macrophages, lymphocytes, and polymorphs with areas of lysis and necrosis, but no plasma cells were detected. These changes indicate that the immune response in these animals is probably a T-cell mediated immune reaction as plasma cells usually found with B-cell mediated immune reactionll ll. Conversely, reported the presence of plasma cells in the lesion itself.
The difference between the two studies may be related to the differences in the L. major strains used. In the present study the lesion started at the site of inoculation, then visceralization occurred in the liver and spleen followed by multiple non-ulcerative cutaneous lesions on the other foot, upper limbs, tail, and penis, respectively. These changes occurred in the 3 strains but at different durations, with the SO strain always showing the changes earlier than the SN and SA strains. Visceralization was also reported by Abdelwahab et al and Youssef et al (14] , thus confirming our findings. The cutaneous metastatic lesions were non-ulcerative. They ulcerated only if predisposedby trauma due to friability of the inflamed skin. Scott and Farrel ( 1992) [ 15] reported multiple non-ulcerative lesions on the feet, face, and ears in BALB/c mice infected with L. major (Russian strain). By examining the liver, it showed affection in the 3 strains of L. major. The SO group was the first group affected (30 days post-inoculation) and was the severest throughout the course.
The lesions in the spleen were almost the same in the 3 groups at 30 days postinfection. At 45 days the SD group showed slightly more, but with no sharp differences between the other 2 groups. At 90 days post-infection, the SO strain was sharply aggressive while the SA and SN strains were nearly equal. Granulomatons reaction was the main lesion detected the liver and spleen, formed mainly of macrophages with intraand extracellular parasites. The presence of amastigotes in the, liver and the, spleen showed that the parasite was able to establish and multiply in the visceral, as as in the cutaneous, sites. This observation is consistent with the study of 16] who stated that L. major has the capacity to multiply at visceral and cutaneous sites at the same rates.
The testes and paratesticular regions were not affected at 30 days post-infection. At 45 days post-infection, one mouse in the SD group had granulomatons reaction in periepididymal fat while at 90 days post-infection, two mice were affected in each strain. Testicular parenchyma tissue was not affected by the inflammatory reaction in any of the infected mice in the 3 groups. This can be explained by the resistant testicular blood barrierl Loss of hair (alopecia areata) in the thigh and face was also noticed in some of the mice in the 3 groups. This might be due to the destruction of the hair follicles in leishrnaniasislt'il.
Amastigote count in foot pads of infected mice (Table 2 ; Figures 3-4) : The number of amastigotes in the foot pads of mice varied depending on the pathological gross changes occurring in the foot. The mean number of amastigotes of the SN strain was significantly higher after 45 days than that of 30 days post-infection because the foot was markedly swollen with a huge crust in most of the mice. For the SD strain, the amastigote count at 30 days was higher than at 45 days post-infection because most' of the mice had already developed gangrene by 45 days. Toxic effects of gangrene probably caused death and disintegration of some of the amastigotes. The number of amastigotes for the SA strain was higher on 30 days post-inoculation than on 45 days post-infection. This is probably because, on the 30th day, the reaction was still more acute than later in the course' of disease.
